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An update on ethanol, biodiesel, grain markets, and 
implications for crop rotations for the next few years 
Robert Wisner, University Professor, Economics, Iowa State University 
As farmers, agronomists, and agribusiness managers are well aware, the rapid expansion in U.S. 
corn processing for ethanol has triggered large changes in the entire agricultural sector. This year, 
U.S. planted corn acreage was up by an unprecedented 20% from 2006, with accompanying 
impacts on seed, fertilizer, chemical, grain bin, and other input sales. With a modest increase in 
yields from 2006, U.S. corn supplies look fully adequate for the year ahead and are expected to 
create a modest reserve supply that can be used next year to help fill a growing need for corn 
for ethanol. Carryover stocks at this writing look large enough to allow some corn acres to move 
back into other crops. 
The Iowa geographic grain price surface has changed dramatically in the last four years, along 
with the volatility of local cash prices and the grain basis (differential of local prices from Chicago 
futures) . Our highest corn prices in the state this summer were in northwest Iowa- the area that 
traditionally has had the lowest prices in the state and some of the lowest in the Corn Belt. As a 
result , higher land prices and cash rents are being reported in that part of the state than in other 
areas. Other peaks in the price surface are emerging in southwest Iowa, and more are expected in 
the central and north central parts of the state- especially around Ft. Dodge. 
For the 2008 crop season, wheat, soybeans, and cotton markets are attempting to buy back 
some of the acres they lost to corn last year. The 2007 U.S. soybean planted acreage was down 
16% from 2006, along with declines of 29% for cotton and 8% for non-durum spring wheat. 
Reduced acreage has helped to tighten supplies of each of these crops. just how tight their 
supplies will be depends on how foreign producers respond to higher prices for the respective 
crops. Early indicators point to a 5% to 6% increase in the South American soybean crop to be 
harvested next spring. An increase of that size would point to a need for at least a 9% to 10% 
increase in U.S. soybean plantings next year to supply growing demand for biodiesel in the U.S. 
and expanding demand for protein meal in China. 
Corn production in Argentina and Brazil may be up by a similar amount, thus providing a 
modest increase in foreign supplies available for export. Another potential tempering influence 
on U.S. corn export demand next season is a likely increase in global wheat production. Weather 
problems in Europe, former Soviet republics, U.S. , Canada, and Australia have created a very 
tight wheat supply and record high wheat prices. Foreign wheat feeding normally is at least twice 
as large as U.S. corn exports, but this year's high wheat prices have shifted part of that demand 
over to corn. If weather cooperates, the high wheat prices will bring a sharp increase in world 
wheat acreage and production, and this source of stronger demand for U.S. corn will likely 
disappear next summer. That prospect also will likely facilitate a short-term shift of some corn 
acres back into other crops. Our early projections show a 5 to 6% decrease in 2008 U.S. corn 
planted acreage. 
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The big picture for biofuels 
The aggressive expansion of biofuels production is not just a U.S. development. At least 41 other 
countries are encouraging biodiesel and/or ethanol production. Driving forces behind expanded 
biofuels production are (l) high world crude oil prices and (2) government policies that are 
intended to lessen dependence on foreign oil as well as to reduce greenhouse gas emissions. 
The U.S., Brazil, and the European Union have the most rapid expansions in biofuels, so far. 
Plants under construction currently in the U.S. have the capacity to use about 3.5 times the 
annual volume of corn the U.S. normally exports annually to Japan. Japan is the largest export 
market for U.S. corn. From a global perspective, U.S. plants under construction will have the 
capacity to use the equivalent of about 2/3 or the world's annual corn exports. That does not 
take into account plants already operating or planned plants that have not yet broken ground. 
This rapid growth in demand for corn is virtually certain to create substantial adjustments in 
global production agriculture (both crop and animal agriculture), grain and oilseed processing 
sectors, agricultural inputs, transportation and storage, and risk management throughout the 
food industry Rapid growth in demand for corn will bring further changes in crop rotations and 
land use- in the U.S., South America, Europe, former Soviet republics, Malaysia, Indonesia, and 
other areas. However, infrastructure limitations in the U.S. are slowing the pace of expansion 
modestly from indications 10 to 15 months ago. 
Reduced 2008 corn acreage likely to be temporary 
Early supply-demand projections indicate U.S. and Iowa corn can give some acres back to 
soybeans and other crops in 2008 and still leave adequate supplies for feeding, exports, and the 
expanding ethanol industry through at least late summer 2009. However, increased corn acreage 
appears likely to be needed again in 2009 and 2010. That prospect and the continued expansion 
in global demand for soybeans point to a likely battle among corn, wheat, soybeans, and cotton 
for crop acreage in the next few years. Struggles to increase crop acreage should be a strong 
support under grain prices. Current conditions suggest that corn will likely have the upper hand 
in bidding for acres in the U.S., but that soybeans may perform somewhat better relative to corn 
in South America. 
Reduced ethanol profitability slowing but not halting biofuels expansion 
Figure 1 shows estimated gross profit margins for processing corn into ethanol, based on the 
Iowa wholesale ethanol price, corn prices, and dried distillers grain prices. Margins in the last 
several months have been in a downward trend, although some improvement was starting to 
occur in late October. The decline in margins reflects lower ethanol prices resulting from (l) 
filling of the oxygentated fuels market for motor fuel and (2) expansions in infrastructure for 
transporting, distributing and marketing ethanol that has lagged behind the double digit growth 
rate in ethanol production. As the Midwest ethanol market has approached a saturation level 
for E-10, more of the product needs to be shipped to the east and west coasts. Infrastructure 
limitations in doing that include specialized rail tank cars, locomotives, train crews, trainload 
sidings and unloading facilities, storage tanks, and blending facilities. In some congested urban 
areas it is difficult to find real estate for establishing 100-car unloading facilities. However, the 
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nearly $1.00 per gallon incentive for blending ethanol into E-10 (nearly $0.50 discount to 
wholesale gasoline plus the $0.51 blending credit) provide substantial incentive for expanding 
the infrastructure capacity. An additional incentive would be created if Congress would increase 
the mandate for U.S. ethanol production to the 8.0 to 8.5 billion gallon level, with the increase 
effective in 2008 or 2009 . Another change that could significantly increase ethanol profitability 
would be to raise the allowable ethanol blend for non-flex fuel vehicles from the current E-10 
to E-12 to E-15- if auto warranty issues and emission rules can be made compatible with these 
higher blends. 
Higher corn prices have also reduced ethanol processing margins , but small changes in ethanol 
prices can have a bigger effect on margins than small changes in corn prices. For the next 
several years, if infrastructure limitations can be resolved, corn prices appear likely to remain at 
relatively high levels and at times to be significantly higher than at present. 
The table above shows planned U.S. ethanol plants and plants under construction in late July 
of this year, as reported by DTN, Inc. Not all of the planned plants will actually be built (or at 
least not for corn) because of cropland limitations and recent pressure on profit margins. Recent 
reports indicate a number of them have been put on hold , and a few investors have cancelled 
their plans to build plants. Even so, enough planned plants remain so that corn supplies are 
likely to tighten in the next few years. 
Figure 2 shows corn supply areas for corn processing plants (excluding feed mills) if all currently 
planned plants in the state are built. Note the overlapping of supply areas. In times of short 
crops, these circles would be enlarged as plants have to reach out further to obtain needed corn 
supplies. Also note that the processing industry, if all plants are built, would require nearly 60% 
more corn than was produced in Iowa last year. I am aware of two or three of these planned 
plants that have been put on hold or have been cancelled, but so far plans for most appear 
to be moving forward . Figure 3 is a map showing existing and planned U.S. plants in late 
January 2007 . Note the numerous planned plants outside the Corn Belt. Most of these plants 
are planning to get their corn from Iowa, and thus also will be part of the process of bidding 
for more corn acres. Plants in the southern plains and Far West will have several competitive 
advantages including (1) closeness to dairy or beef feeding operations that can use the wet 
distillers grain, thus saving the expense of drying and (2) closeness to large population centers 
that need the corn. 
Figure 4 shows potential adjustments in Iowa crop rotations in the next few years to supply corn 
needed for the processing plants as well as recent feed and export demand. 
The red lines over the 2005 corn bar and under the 2005 soybean bar show the adjustments 
that took place in 2007. The first bar from the left for each scenario is total corn acres. The 
second bar from the left is the acres of corn planted after corn the previous year. The third bar is 
soybean acres , while the fourth is hay. The fifth and sixth bars are oat and CRP acres, respectively. 
New plants typically can operate at up to 20% above name-plate capacity if economic conditions 
are favorable . The chart indicates operating all planned and existing plants at 20% over rated 
capacity would essentially eliminate soybean acreage in the state - unless the state average yield 
moves above the 200 bushels per acre used for the calculations. The 2007 Iowa average corn 
yield is estimated at 180 bushels per acre . 
78 - 2007 Integrated Crop Management Conference- Iowa State University 
Table l shows my very tentative projections of U.S. corn and soybean acreage, supplies, 
utilization , stocks, and prices for the next two years with normal, slightly below and slightly 
above normal yields. 
Prospective Number of future Ethaonl Plants, 
7125107 (Excludes Current Plant 
Under Total 
Const:r"n to build 
Iowa 13 40 
Indiana 7 30 37 
Illinois 4 56 60 
Kansas 6 10 16 
Michigan 3 5 8 
Minnesota 6 7 13 
1Missouri 1 9 10 
Nebraska 14 36 50 
Ohio 12 7 19 
S . Dakota 4 4 8 
Wisconsin 4 10 14 
Corn Belt: Total 74 201 275 
Non-Corn Belt: 
Cali"fornia 3 14 17 
Colorado 1 14 15 
Idaho 2 1 3 
New York 3 6 9 
N. Carolina 1 6 7 
Penn. 1 7 8 
Texas 5 11 16 
Other non-Corn Belt: 11 83 94 
Total non-Corn Belt 27 ~ 155 U.S. Total 101 430 
Plant: Numbers Sources: Renewable Fuels Association 
http·fiVV"VV'VV ethano l org/jnde x php?jd-37&.pa rentid- B#USEthano!Facj ! jtje s & DTN Ethano l 
Web Site. h tt p : / / vvvvw. dtne th a no l center com/index c fm?sh ovv=47 &mid-48 
Figure 1. 
Figure 2. 
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72 Potential Iowa Plants 
11 Just across lA Borders 
0 
Iowa Corn Processing Plants, Current & Planned, 7/25/07 
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Total11,693 mil. Bu. 
(])In Operation 
• Under Expansion 
Gl Under Construction 
Gl Ground Broken 
Gl Planned 
MGY 
5,432 
263 
4,872 
2,463 
19,710 
Figure 3. US ethanol plants 
l1t26t2oo7 I 
Plants "Under Construction· have broken ground and nave poured 
concrete. Plants tnat Mve "broken ground" have begun srte work but no 
actual construction. Plants that are "planned" have been llllked about or 
announced in the news. 
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Table 1. 
[ 1oiist2ooil Corn Balance Sheet MlL Bu.) 
) 
~. Total Supply 
Feed&. resld, 
Food, Ind. & seecl 
corn for fuel ethanol• 
Export9 
Total UtiU:tatlon 
CtJ.ttYOVtlf 
U.S. weighted Avg. FARM PRICE 
IOWA welgh1ed Avg. PRICE, $/Bu. 
Counter-cyclical Pmt. 
1 ~:~:~.~::,~;:.::;.,,,\Y 
. 
Feed use .,, ehg. Drought years vs. current 
Corn replaced by Increased DOGS ..... 
2004..(!5 
80.& 
73.6 
160.4 
11,807 
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12,176 
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28 
2005-06 Est. 
2006-07 
81.8 <1!]:> 
7-5.1 70.6 
147.9 <@]) 
11.114 10.535 
2.114 1,967 
13.238 12,512 
6,141 5,600 
2. 981 3,486 
1.603 ~ 
2,147 2,125 
11,270 11.210 
1.968 1>(1~ 
suo $3.03 
19$ $2.95 
035 $0.00 
1.40 $2.80 
$2.00 $3.15 
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91 
Projected 2007 ~8 
A 
@ 
85,8 
@ 
13,0135 
1, )02 
14,401 
~ 4, 
3,080 
2.425 
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$3.40 
3.35 
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3.25 
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18'. 
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13,318 
1.302 
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3.100 
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1,945 
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3.05 
0 
2 90 
$3,45 
65% 
~ 
175 
c A B 
@) @) @) 
SUi 80.5 ~ 156 @ ~ 13,494 11 ,99-5 
1 ,302 1,945 1,945 
14,810 13,954 14,M6 
5,825 ~ 5.700 4,530 
' 
5, 290 
3.130 3,885 3,900 
2,475 1.980 2.080 
12,830 13.105 13,070 
1,980 ... 1,526 
2.90 $3.85 3.35 
2.85 3. 50 3.30 
0 • 0 
2.75 3.70 3.00 
$3,30 @D $3.50 
''"" 
,. .. 65% 
I' kD 
-0.9'tt 
181 134 137 
c 
@) 
no 
159 
12.879 
1,945 
14.839 
5,775 
5,!40 
3,940 
2,100 
13,215 
1.624 
3.15 
3.10 
0 
290 
$3.45 
17% 
144 
Projected 2009~10 
A 
@ 
87.0 
@ 
12,9&3 
1,526 
~ 0 
' 
4,475 
1,795 
12,9$0 
, ... 
$4.45 
4.40 
0 
4.30 
@g) 
18% 
·9.0% 
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@ ~ .~ 87.0 ·~ 163 14,181 
1,526 1,526 
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3. 55 3. 35 
3.$0 3,30 
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3.25 200 
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244 253 
Chan c ln corn feeding vs prev year 363 ~17 -542 101 151 226 ~200 -50 25 -450 ~150 -100 
Percent Det:line in corn feeding vs. prev. year: 1.8% -3.5% 
.. Corn tor Ethanol is Included in Food, ind. & seed above 
"'* COGS assumptions: 42.5'% fed to dairy, 32.5% to beef, 5% each fed to poultry & hogs, 15% exported 
Assumed lbs. corn replaced per lbs. DOGS : 45% tor dairy, 100(f/o for beef. 55%. for poultry & 85%. for hogs 
Based on 17 pounds of DOGs per bushel of corn 
-7.0% 
